particles. The trigger schemes of LHCb, and the particle identification provided by its RICH system, give the experiment high sensitivity to these decays. Signals will be shown from the present LHC run, and the measurement programme with the 2010-11 data set will be discussed.
Introduction
The investigation of hadronic B decays offers both a test-bed for the understanding of the (decay) dynamics of heavy flavoured particles and for the study of mixing and CP violation. Hadronic B decays encompass a large range of decays, from two-to multibody modes, from final states with charged mesons (typically pions and kaons) or baryons (typically protons and Λ resonances) to modes of the form B → DX, where D represents a charmed meson such as D 0 , D ( * )+ or D s . From an experimental point of view one has at hand a large variety of measurable quantities: lifetimes, branching ratios, time-dependent and time-independent CP asymmetries. We here focus on decay modes sensitive to the CKM angle γ = arg(−V ud V * ub /V cd V * cb ), the relative weak phase between b → u and b → c transitions. The γ angle plays a unique role, being the only CP violating parameter that can be cleanly measured via treelevel decays 1 , which are to a large extent insensitive to New Physics (NP). As such, it stands out as a benchmark Standard Model (SM) reference measurement. γ can also be determined with decays involving loop diagrams, potentially providing sensitivity to CP violating effects beyond the SM. A comparison of several independent γ measurements is thus a very powerful tool to probe the SM and search for NP. It is one of the goals of the LHCb experiment to measure γ accurately in tree-level and loop-dominated B decays [1] , in particular to improve significantly its present poor knowledge -σ γ ≈ 11 −20
• -from direct measurements [2, 3] . In Sec. 2 the aspects of the LHCb experiment most relevant to the physics studies at hand are briefly presented. The following two sections, Secs. 3 and 4, discuss measurements of γ that are insensitive or sensitive to NP, respectively. We conclude with an outlook of the prospects for the near future.
The LHCb experiment
The LHCb experiment [4] at CERN's Large Hadron Collider (LHC) is dedicated to (1) the search for NP probing the flavour structure of weak interactions and (2) the study of CP violation and rare b-and c-flavoured hadron decays. The physics goals of LHCb demand excellent tracking and identification of secondary vertices from long-lived particles, and a highly efficient particle identification system capable of separating for example pions from kaons and protons over a large momentum range.
The LHCb detector is a forward spectrometer located around interaction point 8 (IP8) at the LHC. Particles originating from a collision first encounter the vertex locator (VELO), a movable silicon vertex detector designed to measure precisely the production and decay vertices of long-lived particles, thereby separating primary from secondary vertices. It is retracted by 29 mm during LHC beam injection and ramping in energy. The nominal closed position -with the detector at 8 mm from the proton beams -is only achieved once the LHC declares stable beams, i.e. when conditions are met for physics data taking.
Downstream of the VELO are two tracking devices and the 4 Tm warm dipole magnet. They provide an accurate determination of the track parameters and an excellent momentum resolution δp/p ≈ 0.5%.
LHCb comprises a variety of particle identification systems: two Ring Imaging Cherenkov (RICH) detectors for pions, kaons and protons, a set of calorimeters for the identification of photons, electrons and hadrons, and a muon system for triggering on and measuring muons.
Trigger requirements
Heavy flavour production has a large cross-section at the LHC. But due to an even larger rate of inelastic processes, LHCb requires a fast, flexible and efficient trigger scheme. This is particularly true for triggering on hadronic B decays, which are more challenging than decay modes with muons in their final states.
LHCb opted for a two-level trigger. In the first-level (custom) hardware trigger, high transverse energy E T and momentum p T particles are selected based on partial information from the detector thereby providing a fast decision. The highest E T hadron, electron and photon clusters are selected by the calorimeter system whereas the two highest p T muons are selected by the muon chambers. The collision rate is brought down to a rate of about 1 MHz. The High Level software Trigger (HLT) runs on a PC farm of several thousand CPU nodes and comprises several steps of increasing complexity in event reconstruction and selection. It has access to the whole detector information for the search of interesting physics signatures. A nominal event rate of 2 kHz is stored for subsequent data analysis.
The 2010 LHC and LHCb run
The LHC delivered just over 42 pb −1 at IP8 during the first √ s = 7 TeV proton-proton collision run of 2010. The LHCb experiment performed very well in this first data taking period, running stably and at an efficiency around 90%. It recorded close to 38 pb −1 of data in spite of the LHC running conditions at times well above nominal design at the LHCb interaction point (the average number of visible proton-proton collisions per LHC bunch crossing attained a value as high as 2.7, to compare with the nominal specification of ≈ 0.4).
Measurements of γ from tree-level diagrams
As mentioned in Sec. 1, tree-level decays of the type B → DX provide a clean determination of γ insensitive to NP. LHCb is at present considering the following modes:
where the charm meson D (s) can either decay via 2-, 3-or 4-body modes 2 .
The physics case for this set of modes is rather broad, ranging from the study of branching ratios to mixing and CP violation measurements. The modes B − → DK − are particularly interesting when the final state can be "reached" by both b → u and b → c transitions: the quantum interference of the amplitudes gives sensitivity to γ. Several timeindependent methods have been developed, exploiting different final states to which both D 0 andD 0 can decay. Among those methods one can distinguish (1) the GLW method where the D decays to CP eigenstates (e.g. decay is also reconstructed in the modes K * 0 K − and non-resonant for all modes combined, assuming the π mass for all daughters; a total of around 2, 100 candidates were selected. The various decay modes -e.g.
are distinguished after applying particle identification requirements, see Figs. 8 and 9. The first LHCb (time-integrated) CP analysis with H b → h + h ′ − is under way. As can be seen comparing Fig. 10 with Fig. 11 , the 2010 data already exhibits an expected direct CP asymmetry in both the B 0 and B s modes decaying into Kπ. It is important to note that the visible asymmetry is raw and should not be quantitatively interpreted, given that it is not corrected for production and detector asymmetries, which are known to be non-neglible. At present one obtains for the raw uncorrected B s CP asymmetry the value A CP (B s → Kπ) = 0.43±0.17 (stat.), see Fig. 12 . Being the raw asymmetry, only the magnitude of the 
Prospects for the 2011-12 data run
In this first data taking period LHCb has proved its capability as a heavy flavour experiment at a hadron machine. Several (exclusive) B decays have been selected and reconstructed with high efficiency and high signal-to-background significance. Many promising results are to be expected in the near future, with some of them being competitive with previous TeVatron publications or even world-best measurements. In particular, various complementary methods promise a plethora of measurements of the CKM angle γ. Statistical errors on γ of σ γ ≈ 7
• are expected with 1 fb −1 of data.
